REMARKS 

Upon entry of the present amendment, claims 1-3, 6, 10, 14 and 16-22 are in the 
application, of which claims 1, 6, and 17 are independent. New claims 21-22 have been added 
by the present amendment. 
Amendments Presented 

New claims 21-22 define aspects of the shot peening steps according to the invention. 
Applicant respectfully submits that the added claims are fully supported by the original 
disclosure, including paragraphs [0047] and [0052] defining an exemplary embodiment of the 
invention. Applicant also respectfully submits that no new matter is introduced by the present 
amendment. 

Response to Office Action 

The above-identified Office Action has been reviewed, the references carefully 
considered, and the Examiner's comments carefully weighed. In view thereof, the present 
Amendment-D is submitted. It is contended that by the present amendment, all bases of 
rejection set forth in the Office Action have been traversed and overcome. Accordingly, 
reconsideration and withdrawal of the rejection is respectfully requested. 

Claim Rejections - 35 USC § 103 

1 . At item 3 of the Office Action the Examiner has rejected claims 1-3,6 and 10 under 35 
USC 103(a) as being unpatentable over JP 2002-060845 (JP '845) for the same reasons as set 
forth in the prior Office Action. 



Page 6 of 17 



2. At item 3 of the Office Action the Examiner has rejected claims 17-19 under 35 USC 
103(a) as being unpatentable over JP 2002-060845 as applied against claim 1 and further in 
view of JP 10-204610 (JP '610) for the same reasons as set forth in the prior Office Action. 

3. At item 5 of the Office Action the Examiner has rejected claim 14 under 35 USC 103(a) 
as being unpatentable over JP 2002-060845 as applied against claim 1 and further in view of 
Nakagawa et al. (US 6,546,968) for the same reasons as set forth in the prior Office Action. 

4. At item 6 of the Office Action the Examiner has rejected claims 16 and 20 under 35 USC 
103(a) as being unpatentable over JP 2002-060845 as applied against claim 1 and further in 
view of JP 10-204610 and Nakagawa et al. (US 6,546,968) for the same reasons as set forth in 
the prior Office Action. 

Additionally, at item 7 of the Office Action the Examiner provides the following rebuttal 
responses to arguments presented in Amendment-C: 

a) In response to applicant's argument that JP '845 and JP '610 are related to 
different method/apparatus which achieve different results (cast products v. 
forged products) such that a person of ordinary skill in the art would not consider 
it obvious to combine teachings thereof in the manner proposed by the Examiner, 
the Examiner alleges that "... it is common knowledge that forged die and casting 
die have seizure problem if not properly addressed. The coating and lubricating 
are typical process to prevent the seizure in the die. Thus, it would be obvious to 
adapt the concept of solving the seizure problem for the forging die of JP '610 in 
the casting die of JP '845 to prolong the service life thereof." 

b) In response to applicant's argument that JP '610 is related to a forging die having 
thermal insulation properties, whereas the instant claimed casting die requires 
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thermal shock resistance properties to minimize heat cracking and the chipping of 
the casting die, the Examiner comments that "... the sulphonitriding treatment is 
applied to the die of JP '610 and that of instant invention. Thus, it is expected 
that the thermal properties of the casting die of JP '845 having the sulphonitriding 
treatment of JP '610 will be similar to that of instant casting die." 
c) In response to applicant's argument that the compressive residual stress of cavity 
surface larger than 1200 MPa, maximum height of roughness of cavity not more 
than 8um, a nitrided layer, etc. are required to obtain desired thermal shock 
resistance properties, whereas the prior art fails to disclose such combination of 
features, the Examiner alleges that "... JP '845 shows to maintain the 
compressive residual stress of a die cavity surface having nitrided layer for . . . 
1000-1300 MPa .... Further, since it is desirable to maintain the die cavity surface 
as smooth as possible such that to increase the heat transfer rate between the cast 
metal and the die surface and also to obtain a better surface quality for the cast 
article, it would have been obvious to obtain the optimal surface roughness of the 
casting die through routine experimentation." 

Applicant's Response: 

Upon careful consideration applicant traverses the Examiner's rejections of the present 
claims, and submits that each of the present claims is patentably distinct over the applied references 
whether considered singly or in combination, based on the following. 

1 . Applicant respectfully traverses the rejection 1) above because the Examiner continues to 
reject independent claims 1 and 6 based solely on JP '845 even though these claims were 
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amended in the Amendment-C to recite that the nitrided layer is a compound diffusion layer 
containing both iron sulfide and iron nitride or that a sulphonitriding treatment is applied to 
surface of the casting die. JP '845 does not discuss sulphonitriding as conceded by the Examiner 
in an earlier Office Action. Previously, the Examiner relied on JP '610 in combination with JP 
'845 for rejecting this feature. 

2. Applicant further respectfully traverses the rejections 1) and 2) above, and submits that 
claims 1-3, 6 , 10 and 17-19 are patentable over JP '845 and JP '610, whether considered singly 
or in combination, for at least the following additional reasons. 

A. Applicant respectfully submits that the proposed modification of JP '845 to include a 
select feature of JP '610 (a sulphonitriding treatment) is improper because such modification is 
based entirely on a suggestion coming entirely from the Examiner (guided by impermissible 
hindsight of the applicant's disclosure), rather than on any teaching, suggestion or motivation 
from the references themselves or from any other evidence of record. In this regard, applicant 
again notes that persons skilled in the art understand that a forging die requires thermal 
insulating properties, whereas a casting die does not. As such, persons of ordinary skill in the art 
would not consider it obvious to apply the sulphonitriding treatment of the JP' 610 forging die to 
the casting die of JP '845 as proposed by the Examiner, because the references provide no 
motivation for doing so. 

In this regard, applicant notes the Examiner's rebuttal comment a) above, in which the 
Examiner asserts that "... it is common knowledge that forged die and casting die have seizure 
problem if not properly addressed', as showing motivation for the proposed combination of 
reference teachings under 35 USC 103. Applicant respectfully traverses the Examiner's 
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assertion because it is not supported by any evidence of record and is not a proper (factual) basis 
for rejection under 35 USC 103. 

The Examiner appears to be taking judicial / official notice that the alleged fact is 
common knowledge and commonly accepted as true by persons skilled in the art. Contrary to 
the Examiner's assertion, applicant respectfully submits that persons skilled in the art understand 
that casting and forging dies do not, in fact, have similar seizure problems. As previously 
explained by applicant JP '610 discloses a forging die, it is a well recognized problem of forging 
dies that forged parts are subject to seizure in the die, whereby it is also well recognized that 
forging dies require thermal insulation properties therein to properly function. Quite differently, 
JP '845 relates to a casting die which receives a molten metal that is cooled and solidified to 
form a cast part, and JP '845 does not disclose lubrication at all. Thus, even if JP '610 would 
disclose effects of sulphonitriding treatment on thermal insulation properties, an application of 
sulphonitriding to a casting die which does not require thermal insulation properties (as in JP 
'845) is never suggested by the references and would not be a matter of common knowledge. 

In this regard, the courts have long held that a conclusion that claimed subject matter is 
prima facie obvious must be supported by evidence, as shown by some objective teaching in the 
prior art or by knowledge generally available to one of ordinary skill in the art that would have 
led that individual to combine the relevant teachings of the references to arrive at the claimed 
invention. See In re Fine, 837 F.2d 1071, 1074, 5 USPQ2d 1596, 1598 (Fed. Cir. 1988). 
Rejections based on § 103 must rest on a factual basis, with these facts being interpreted without 
hindsight reconstruction of the invention from the prior art. The examiner may not, because of 
doubt that the invention is patentable, resort to speculation, unfounded assumption or hindsight 
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reconstruction to supply deficiencies in the factual basis for the rejection. See In re Warner, 379 
F.2d 1011, 1017, 154USPQ 173, 177 (CCPA 1967), cert, denied, 389 U.S. 1057 (1968). 

Applicant respectfully submits that the Examiner's assertion above is a type of 
unfounded assumption or hindsight reconstruction which the courts have warned against. 

Further, regarding the Examiner's rebuttal comment b) above, applicant respectfully 
submits that such comment is quite circular and does not prove/establish anything. Essentially 
the Examiner is asserting that if he modifies JP '845 to include a sulphonitriding treatment as 
claimed in the present application the resulting die will have the same properties as the claimed 
invention. Although the Examiner' assertion may be accurate, it avoids the real issue, i.e., that 
the references provide do not provide any necessary motivation as required under 35 USC 103 
for hypothetically modifying the casting die of JP '845 to include the various features of the 
claimed invention. 

B. Neither of the applied references teach or suggest a casting die having a surface 
roughness of < 8um as claimed, nor is such feature obvious in view of any teachings of the 
evidence of record. 

In this regard, applicant respectfully submits that the Examiner's rebuttal comment c) 
above is (again) not supported by any evidence of record and is not a proper (factual) basis for 
rejection under 35 USC 103 because it is not is common knowledge and is not commonly 
accepted as true by persons skilled in the art that the die cavity surface shall be maintained as 
smooth as possible to increase a heat transfer rate between the cast metal and the die surface and 
also to obtain a better surface quality for the cast article. 
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In fact, it is not true or a matter of common knowledge that it is desirable to maintain the 
surface of a casting die as smooth as possible, whereas a surface roughness which is significantly 
larger than 8 urn has a conventionally recognized benefit in relation to a casting die such as 
disclosed in JP '845. For a casting die, a surface roughness (maximum height) of approximately 
50 um is enough to "obtain a better surface quality for the cast article". In other words, if those 
of ordinary skill In the art intended to maintain a casting die surface as smooth as possible only 
in view of "improving a surface quality for the cast article", then such persons would try to make 
the surface roughness approximately 50 um, and not to try any obtain a surface roughness of a 
smaller value. 

Further, in a casting die, a molten metal flowing into the die has an oxide coating on its 
surface, and when the die has a surface roughness of approximately 50 um, the oxide coating 
will be caught and broken by the die surface, so that a clean molten metal will flow in the die 
improving the heat conduction speed between the molten metal and the die. Persons skilled in 
the art would understand the foregoing, and would also understand that when the surface 
roughness is not more than 8 urn, the oxide coating of the molten metal will not be caught and 
broken by the die surface, and the heat conduction might slightly become worse compared to a 
casting die with a normal surface roughness of approximately 50 um. 

On the other hand, applicant respectfully traverses the Examiner's allegation that the 
claimed surface roughness is an obvious matter of optimization through routine experimentation 
is unfounded because none of the applied references ever indicates that surface roughness is a 
result oriented variable which should be optimized. Rather, the present disclosure sets this 
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characteristic as a result oriented variable, and the Examiner is using impermissible hindsight of 
the present disclosure in formulating his rejection. 

Summary of Applicant's Position Regarding the Independent Claims 

In view of the foregoing, applicant respectfully submits that in conventional practices of 
"smoothing of a casting die", it has never been an object / consideration such that both a nitrogen 
atom and a sulfur atom are bonded to Fe with ease to form a nitrided layer containing iron 
sulfide. Correspondingly, an appropriate range of a surface roughness of a casting die to achieve 
the above object has not been heretofore known, and none of the references of record suggest 
aspects of the claimed invention addressing same. 

The above object is not in any way addressed by JP '845, whereas the Examiner has 
conceded that the reference mentions nothing about surface roughness. Accordingly, the 
Examiner's allegation "smoothing to obtain a better surface quality for the cast article" does not 
address/encompass the following object of the present invention : to bond both of a nitrogen 
atom and a sulfur atom to Fe with ease to form a nitrided layer containing iron sulfide. 
Additionally, in any kind of smoothing based on conventional knowledge / practice, a surface 
roughness (maximum height) of a casting die surface is not less than 8 urn. Thus, smoothing 
according to conventional practice does not involve / teach a numerical range of the maximum 
height, which is an indispensable feature for the present invention, such that it would never be 
obvious to try and determine an optimum surface roughness based on the applied references 
which do not identify surface roughness as a result oriented variable. 

Further, although JP '845 discloses a process in which a new casting die is treated in 
peening and nitriding steps similar to the steps applied to a used casting die according to the 
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present invention, e.g., a (first) shot peening treatment is carried out, followed by a nitriding 
treatment, and a (second) shot peening treatment, such treatment steps in JP '845 do not 
necessarily mean that a maximum surface roughness of less than 8 um will be achieved. For 
example, if projection pressure or shot speed is changed the surface roughness is also changed 
after the process. See for example, Fig. 3 of JP 2001-009725 (copy enclosed herewith). In some 
situations, the maximum height (Ry) may exceed 8 urn (after two shot peening treatments) and 
16 um (after one shot peening treatment). 

Applicant respectfully submits that the shot peening conditions disclosed in JP '845, 
including paragraph [0025] thereof, are clearly different than those of the present invention, e.g., 
such as discussed at paragraphs [0047] and [0052]. Given this fact, as well as the fact that the 
surface roughness of the die is also changed such that it may exceed 8 um rather than 16 um if 
the projection pressure or shot speed is changed, any maximum height (surface roughness) 
disclosed in JP '845 is never the same at that of the presently claimed invention since the shot 
peening conditions are different. 

C. Regarding the rejections 3), 4) above, applicant respectfully traverses such rejections for 
those reasons discussed in relation to the independent claims , and because the proposed further 
modification to JP '845 relative to a select feature of Nakagawa is based entirely on a suggestion 
coming from the Examiner (guided by impermissible hindsight of the applicant's disclosure), 
rather than on any teaching or suggestion of the references themselves. 

As previously argued, Nakagawa discloses a bond magnet and a method of 
manufacturing same, e.g., molding a mixture of magnetic powder and resin-based binder under 
controlled conditions to achieve a desired density . . . , such that this reference is non-analogous 
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art to the claimed casting die because the reference does not pertain to the field of the present 
invention (surface treatment of a casting die) and also does not pertain to the problem addressed 
by the present invention (the limited service lives of conventional casting dies). 
Correspondingly, persons skilled in the art would not have, in the first instance, have looked to 
Nakagawa even if they were considering the possibility of modifying the casting die of JP '845. 

Based of the foregoing, applicant respectfully submits that, the claimed invention 
includes features which are neither disclosed nor suggested in any of the applied references 
JP'845, JP'610 and Nakagawa et al., considered either singly or in combination. Further, the 
claimed invention including these features obtains an excellent effect which cannot be expected 
from JP'845 and/or JP'610, i.e., significantly prolonged service life of the casting die. Therefore, 
the present invention is not obvious over the disclosures of JP'610, JP'845 and Nakagawa et al, 
considered either singly or in combination. 

For all of the foregoing reasons, applicant requests reconsideration and withdrawal of the 
rejection of claims 1-3, 6, 10, 14 and 16-20 under 35 USC §103(a). 

Other Matters 

Applicant respectfully requests that the Examiner approve the drawings filed in the 
application, while noting that no box on the Office Action Summary (item 10) has been checked 
in any of the Office Actions to date. 

New claims 21-22 are believed to be allowable over the references of record based on the 
foregoing arguments concerning the merits of independent claims 6 and 17, and based on the 
merits of the additional features recited in the new claims. 

Applicant respectfully submits that all of the above amendments are fully supported by 
the original disclosure including the drawings. The applicant also respectfully submits that no 
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new matter have been added into the application by the present amendments to the claims and 
specification, since all of the subject matter thereof was expressly or inherently disclosed in the 
original specification and drawings. 



Conclusion 



Based on all of the foregoing, applicant respectfully submits that all of the rejections set 
forth in the Office Action are overcome, and that all of the pending claims are believed to be 
allowable over all of the references of record, whether considered singly or in any reasonable 
combination. It is applicant's contention that no possible reading of the references, either singly 
or in any reasonable combination, can be viewed as teaching applicant's claimed invention. For 
all of the above mentioned reasons, applicant requests reconsideration and withdrawal of the 
rejection of record, and allowance of each of the pending claims. 

The application is now believed to be in condition for allowance and a notice t this effect 
is earnestly solicited. 

If any issues remain unresolved, applicant respectfully requests that the Examiner 
telephonically contact applicant's undersigned representative to expedite prosecution of the 
application. 

Favorable consideration is respectfully requested. 



Respectfully submitted, 




Customer No. 21828 
Carrier, Blackman & Associates, P.C. 
24101 Novi Road, Suite 100 
Novi, Michigan 48375 
September 17, 2007 



Joseph P. Carrier 
Attorney for Applicant 
Registration No. 3 1 ,748 
(248) 344-4422 
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HIGH-STRENGTH SPRING AND MANUFACTURE OF SAME 
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Abstract of JP2001 009725 

PROBLEM TO BE SOLVED: To provide a spring that is high in strength and in formability at the same 
time. SOLUTION: This manufacturing method subjects a formed spring to nitriding and to a plurality a 
cycles of shot peening, the last one of which projects shot balls of a diameter of 0.05 to 0.25 mm and ; 
hardness of 600 to 850 Hv onto the spring at a projection speed of 20 to 60 m/s. The surface 
roughness remains small, and the point where a maximal compressive residual stress is present is 
nearer to the surface. This surface hardening treatment permits the use of materials of appreciable 
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mmm) *mtz&3^xmh*imL. imam 

8fc:*1\ 

[00 30] 30^3 7ht~^y^JfeL^m(S8 

com3sp^fi) o#f*^w <A$r. cm) tffc 
^ffi^?^^iH9^-r s 4^, c^^Hoffi 

fc, C^2Hlyg -y ht--y?L££><9 (08# 

£ fcifc*fflBM)6*<^lt#rJtS-«:ISfttH 1 1 C 
Hi i*»fe«*«fc31"), ttKHtiw«Lfc*]ii« 
$ * 8 o o h viajifc-f * -r i i 0 . WIS! 

JSRZJJ&* 1 4 0 0 M P afiUii: ^T^S . 



[0031] mm&tomt lt, cmmmtw 

tmzm 1 2 fcjjcf . 3 E»y 37b fcf-=y/**L 

mm (mmx<7)®w) #*&2tea*i±L*cns. t 
t-i . mmm^mmmm 2 2up a m<^^x^ 

[0032] mz. 3HiatO^H -y htf-ny^fHO 

y 3 -y h«ita«£ffiat <»5 om/s ) . m (m 

Om/s) s iSfit (£j8 5m/s) fctfci:t«*«a 

ai^s^fc. ^mh. 013^^31^ 3 as 

[®H^#^iSH|§] 

g 1 ] ^ 3 >y hit^i: tf fo^ffi<OJEHf33§SJE:ft 
««y'77 5 

2 ] 3 -y h«<^s b tthmvEfflsmfsn 

[03 ] >y hS8tf>SSfiI:*J ■ 3LE£fcMl$ i:^ 
4 ] ygyb t-ny^# ( 0it 3ft) fcil 
[05] ^a^t--y/jfcff (Hit 3U£) fcH 

[07] ftfi^JffaOftTC. 

3 3 mmimnu y y/jaB^KJtnai^K 



09] 

010] ffiKtJt Jt«W<o. HffiT<9}£§ fc ffiffi^ 

0ii] msMbi:mtt<o, mmMm$bm±m 

012] fttmtf fa i: itma tem&wm%co 

77, 

013] #ttl«Wiffaco^ 3 -y b t y ?m 

mm. mm) bMmmngv???* 



3 3 



*Ktt©fc^firiE (mass*) 



[07] 
fit a *f (f » 5c 



{mm) 


(mm) 








(N/mm) 


03/4 


*19.Z 


G./6 


4.76 


44.6 


3853 



(5) #11200 1-9725 { P 2 0 0 1 - 9 7 2 5 A ) 




(6) i|fffl200 1-9725 (P200 1-9725A) 





(7) $111200 1-9725 ( P 2 0 0 1 - 9 7 2 5 A ) 



(5D int. a. 7 mm% FI <##) 

C2 2C 38/00 30 1 C2 2C 38/00 3 0 1Z 

38/34 38/34 
F 1 6 F 1/02 F 1 6 F 1/02 A 

B 



